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Abstract
Objective

The sensitivity and specificity of the lupus band test was evaluated, using three different criteria, on
sun-protected non-lesional skin for the diagnosis of systemic lupus erythematosus (SLE). In addi-
tion, the sensitivity and specificity of the lupus band test was compared with those of other labora-

tory tests used in the diagnosis of SLE.

Methods
Sun-protected non-lesional skin biopsies from 65 patients (F 50; M 15; mean age 41 yrs.) with
specific cutaneous manifestations of lupus erythematosus (LE) and from 18 patients with other

dermatologic diseases (F 11, M 7; mean age 40 yrs.) were tested using the direct immunofluorescent
technique.

Results
The sensitivity and specificity of the lupus band test was 10.5% and 97.8% respectively using the

strict criterion of the presence of two different immunoreactants. The sensitivity and specificity were
52.6% and 69.5% respectively based on the presence of two different immunoreactants and were
78.9% and 47.8% based on the presence of only one immunoreactant. The highest sensitivity was
found for ANA (100%). The specificity of all the laboratory abnormalities was particularly high,
varying from 82.8% to 100%, except for ANA antibodies which showed a specificity of 65.2%.

Conclusions
A positive lupus band test on sun-protected non-lesional skin (even if showing the presence of only
one immunoreactant at the dermo-epidermal junction) represents a useful and specific criterion for

identifying patients with LE. However, this test is not useful in distinguishing between cutaneous
lupus patients with systemic involvement and those without systemic involvement.
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Introduction
In 1963 Burnham et al., using the direct
immunofluorescence technique, demon-
strated a band of localized immunoglo-
bulins (Ig) at the dermo-epidermal junc-
tion in the affected skin of patients with
discoid lupus erythematosus and sys-
temic lupus erythematosus (SLE) (1).
One year later, similar results were dis-
covered in the seemingly normal skin of
SLE patients (2) and the occurrence of
complement components (C3 and C4)
was found at the dermo-epidermal junc-
tion in skin lesions of patients with dis-
coid LE and SLE (3). Since then, the
term “lupus band test” had been em-
ployed to describe the deposition of Ig
and complement at the dermo-epidermal
junction in the cutaneous lesions of both
discoid LE and SLE and in the normal
appearing skin of SLE patients.
The prevalence of a positive lupus band
test is much higher in lesional than in
non-lesional skin, and in clinically nor-
mal sun-exposed skin than in clinically
normal, non-sun-exposed skin (2-16). As
the lupus band test can also be positive
in 20% of sun-exposed skin specimens
in normal healthy adults (17), it is clear
that the test can be helpful in the diag-
nosis of LE only if performed on sun-
protected non-lesional skin.
LE is a chronic, autoimmune inflamma-
tory disease characterized by a spectrum
of clinical forms; skin involvement oc-
curs in 90% of all patients with LE. Pa-
tients may have cutaneous LE with or
without systemic involvement (18)
There are many studies in which the lu-
pus band test was performed on sun-pro-
tected non-lesional skin in SLE patients,
but few of these stated whether cutane-
ous involvement was present at the time
of the biopsy (19-22). We evaluated the
utility of the lupus band test for the di-
agnosis of LE when performed on sun-
protected non-lesional skin biopsies
from 65 patients with specific cutaneous
manifestations of LE (with or without
systemic involvement) and from 18 pa-
tients with other dermatologic diseases.
Moreover, to determine its utility for the
SLE diagnosis, the sensitivity and spe-
cificity of the test on sun-protected non-
lesional skin was determined and com-
pared with those of other laboratory tests
regularly used for the SLE diagnosis.

Materials and methods
Patients
Specimens of sun-protected non-lesional
skin were taken from the buttocks (in-
ternal site) of 65 patients (50 females,
15 males; mean age 41 yrs.) with spe-
cific cutaneous manifestations of LE. Ac-
cording to Gilliam and Sontheimer’s
classification (23), the distinctive cuta-
neous subsets of LE examined were the
following: chronic cutaneous LE (n =
43); subacute cutaneous LE (n = 13); and
acute cutaneous LE (n = 9). Specimens
of sun-protected non-lesional skin from
18 patients (F 11, M 7; mean age 40 yrs.)
with other dermatologic diseases (poly-
morphous photodermatitis: n = 7; con-
tact eczema: n = 4; pityriasis lichenoides:
n = 1; seborrheic dermatitis: n = 4; chro-
nic urticaria: n = 1 and androgenetic alo-
pecia: n = 1) were used as controls.
On the basis of the American Rheuma-
tism Association [now the American
College of Rheumatology (ACR)] (24)
criteria for the diagnosis of SLE, 19 out
of 65 (localized discoid LE, n = 2; gen-
eralised discoid LE, n = 5; subacute cu-
taneous LE, n = 6; acute cutaneous LE,
n = 6) could be included in the group of
cutaneous LE patients with systemic in-
volvement, while 46 out of 65 could be
defined as having cutaneous LE without
systemic involvement.
Twenty-one out of 43 patients (F 17, M
4; mean age 48 years) with chronic cu-
taneous LE had the localized type of dis-
coid LE with lesions distributed over the
face, external ear and scalp, while 19 out
of 43 (F 10, M 9; mean age 39 yrs.) pre-
sented the generalised type with discoid
lesions located not only on the face but
also on the trunk (III° superior) and more
rarely on the limbs. One out of 43 chronic
cutaneous LE patients was included in
the group because he was affected with
lupus panniculitis (F, 42 yrs.) and 2 out
of 43 chronic cutaneous LE patients were
included for a chilblain lupus (both fe-
male, 25 and 39 years); 2 out of 21 pa-
tients with localized discoid LE (9.5%)
met at least four of the ACR criteria for
the diagnosis of SLE, while 5 out of 19
with generalised discoid LE (26.3%)
could be considered LE-SLE patients.
The patients with lupus panniculitis and
chilblain lupus did not meet a sufficient
number of criteria for the diagnosis of
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SLE. Thirteen patients showed a sub-
acute form of cutaneous LE (F 12, M 1;
mean age 44 years) and 6 out of 13
(46.1%) fulfilled at least four of the ACR
criteria.
In the group of 9 patients with acute cu-
taneous LE (F 8, M 1; mean age 36 yrs),
6 out of 9 (66.6%) met at least four of
the ACR criteria for SLE.

Direct immunofluorescence procedure
After informed consent had been ob-
tained, 4 mm punch biopsies were taken
with 1% xylocaine local anaesthesia
from each patient; the specimens were
immediately frozen in liquid nitrogen
and cut on a cryostat at -30°C into sec-
tions 4 µm thick. After a first washing
with phosphate-buffered saline (PBS),
the sections were incubated for 30 min
in a wet chamber at room temperature
with fluorescein-isothiocyanate (FITC)
labelled mono-specific rabbit antisera to
human IgG, IgM, IgA and C3 (Dako
Glostrup, Denmark). These conjugates
were used at a 1:20 dilution in PBS, ex-
cept for the anti-IgG conjugate, which
was used at a 1:50 dilution (25).
After incubation, the preparations were
washed in PBS in a darkroom and then
mounted in a medium made of glycerol
in PBS, with sodium azide 0.1% added
as a preservative (SIGMA Diagnostics,
St. Louis, USA). The sections were ex-
amined with a fluorescence microscope
(Leitz Orthoplan microscope, GMBH
WETZZAR, West Germany). The evalu-
ation of the fluorescent specimens was
performed by two independent “blind-
ed” observers.
In order to determine the sensitivity and
specificity of the lupus band test for the
diagnosis of SLE, we divided our lupus
patients into two groups, those with and
those without systemic involvement.
Moreover, three different criteria were
used for the definition of a positive lu-
pus band test: (1) the lupus band test was
considered as positive only if at least two
different immunoglobulins were depos-
ited at the dermo-epidermal junction at
the same time; (2) the test was consid-
ered as positive if two different immuno-
reactants (an immunoglobulin and C3)
were present at the dermo-epidermal
junction; and (3) the test was considered
as positive if at least one immunoreactant

(any Ig or C3) was deposited at the
dermo-epidermal junction.
Sensitivity and specificity were deter-
mined using standard methods, summa-
rised as follows:

Sensitivity (%) = True positives/ True posi-
tives + False negatives.
Specificity (%) = True negatives/ True
negatives + False positives.
True positives = lupus patients with cuta-
neous and systemic involvement positive
for the examined test
False negatives = lupus patients with cu-
taneous and systemic involvement nega-
tive for the examined test
True negatives = patients with cutaneous
but not systemic involvement negative for
the examined test
False positives = patients with cutaneous
but not systemic involvement positive for
the examined test

The sensitivity and specificity of the
other tests (tests for anemia, leukopenia,
thrombocytopenia, serum gammaglobu-
lin levels, circulating antinuclear (ANA)
and anti-ds-DNA antibodies, circulating
immune complexes (IgG binding C1q
and C3) and complementemia (low se-
rum levels of C3 and C4) were deter-
mined using the same standard method.
Antinuclear and anti-ds-DNA antibod-
ies were detected using indirect immun-
ofluorescence with rat liver sections (26)
and Crithidia luciliae smears, respec-
tively (27). The level of circulating im-
mune complexes (IgG binding C1q and
C3) was determined by an enzyme im-
munoassay (28). The red blood cell,
white blood cell and platelet counts were
performed using an electronic meter
(Technicon). The C3 and C4 assay was
carried out using a simple radial immu-
nodiffusion technique (29).

Results
The sensitivity and specificity of the lu-
pus band test on sun-protected non-

lesional skin (Table I) depended upon the
criteria used for their evaluation. Using
the strictest criterion (at least two differ-
ent immunoglobulins at the dermo-epi-
dermal junction), the sensitivity of the
lupus band test was 10.5%. Using a less
rigorous criterion (two different immun-
oreactants, an immunoglobulin and C3,
at the dermo-epidermal junction) the sen-
sitivity was 52.6%, while with the third
criterion (at least one immunoglobulin
or C3) the sensitivity was 78.9%. On the
other hand the specificity was 97.8%
using the most rigorous criterion, 69.5%
using the intermediate one, and 47.8%
using the least rigorous one. The speci-
ficity of the lupus band test in the pa-
tients with dermatologic diseases other
than LE was very high, being 100% us-
ing any one of the 3 different criteria.
As regards the sensitivity and specificity
of the other investigations for the diag-
nosis of SLE (Table II), the search for
ANA was found to be the most sensitive
test (100%). The tests for low serum lev-
els of C4 and high serum levels of cir-
culating immunocomplexes (IgG-bind-
ing C3) usually used to estimate disease
activity revealed a sensitivity of 52.6%
for the former and 50% for the latter. The
search for low serum levels of C3 and
high serum levels of other circulating im-
munocomplexes (IgG-binding C1q) in-
stead showed a low sensitivity, the for-
mer being 31.5% and the latter being
12.5%. Leukopenia showed only a slight
sensitivity, 42.1%, as did the search for
high serum levels of gammaglobulins,
47.3%. The search for anti DNA-ds an-
tibodies, anemia and thrombocytopenia
provided results with a low sensitivity,
12.5%, 10.5% and 15.7%, respectively.
In contrast, the specificity of these labo-
ratory tests was particularly high, vary-
ing from 82.8% to 100% except for the
antinuclear antibody results, that showed
a specificity of 65.2%.

Table I. Sensitivity and specificity of the lupus band test for the diagnosis of SLE.

Sensitivity Specificity Specificity
Criteria Cutaneous LE with Cutaneous LE without Control group
for lupus band test results systemic involvement systemic involvement

At least 1 immunoreactant 15/19  (78.9%) 22/46  (47.8%) 18/18  (100%)

At least 2 immunoreactants 10/19  (52.6%) 32/46  (69.5%) 18/18  (100%)

At least 2 different Ig 2/19   (10.5%) 45/46  (97.8%) 18/18  (100%)
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Discussion
In this study on the validity of the lupus
band test for the diagnosis of SLE, we
chose to study a sun-protected non-
lesional site, specifically the buttock re-
gion because this is generally sun-pro-
tected in spite of different latitudes and
social customs. We decided to avoid
clinically normal sun-exposed skin be-
cause of reports of 20% positive results
obtained from biopsies of sun-exposed
(but not sun-protected) skin of normal
healthy adults (17).
To date studies of the lupus band test
have been conducted on sun-protected
non-lesional skin in SLE patients, but
few authors have examined these results
in relation to the cutaneous manifesta-
tions of LE (19-22). The aim of this study
was to compare lupus band test results
for sun-protected non-lesional skin in
cutaneous LE patients with and without
systemic involvement, in order to deter-
mine if any meaningful differences could
be found.
Previous studies have shown a wide vari-
ability in the results of the lupus band
test on sun-protected non-lesional skin
(19-22, 30-43) (Table III). This is prob-
ably due to the different criteria used for
the evaluation of positive results and to
different regions from which skin was
taken for the biopsy. Therefore, in this
study we used three different criteria to
evaluate the lupus band test in order to
identify the most suitable criterion for
SLE diagnosis.
The sensitivity of the lupus band test
clearly varied as a function of the crite-

ria used for the evaluation of the test. It
was therefore difficult to choose a stand-
ard criterion for the definition of a posi-
tive lupus band test on sun-protected
non-lesional skin in order to obtain an
additional element, besides the ARA cri-
teria, for the diagnosis of SLE.
The most rigorous criterion lowered the
false-positive result rate so that cutane-
ous LE patients without systemic in-
volvement could be excluded. At the
same time this criterion had a very low
sensitivity (10.5%) and was associated
with a high rate of false-negative results.
With the less rigorous criterion the lu-
pus band test showed good sensitivity
(78.9%) but a high rate of false-positive
results, the specificity being 47.8%.
So far, no study has been performed to
determine the sensitivity and specificity
of the lupus band test on sun-protected
non-lesional skin. In a study by George
et al. (44), biopsies were taken from le-
sional skin or sun-exposed areas of the
upper limbs, while in a study by Scarpa
et al. (45) clinically normal, sun-exposed
skin was tested. It is important to point
out that in George et al.'s study the con-
trols were chosen from a group of pa-
tients who had lesions, but which his-
topathology, laboratory tests and follow-
up showed were not due to discoid or
systemic LE. In Scarpa’s study the con-
trols were patients with other rheuma-
tologic diseases. The originality of our
study consists of the choice of CLE-non
SLE patients as controls, in addition to
patients with other dermatologic dis-
eases.

When the sensitivity and specificity of
the lupus band test was compared to that
of other laboratory tests used for the di-
agnosis of SLE, we found that the ANA
assay was the test with the highest sen-
sitivity (100%) (Table II). Therefore, the
presence of these antibodies can be con-
sidered an essential condition for the di-
agnosis of SLE even if it should be point-
ed out that ANA had a low specificity
(65.2%) in comparison with the other
laboratory tests. It is very interesting to
note the different “behaviour” of C3 and
C4 which could be observed because the
decrease in C4 was more sensitive
(52.6%) than that in C3 (31.5%) even if
the serum decrease in these factors is
linked to the same mechanism (con-
sumption by immune complexes).
In conclusion, a positive lupus band test
(even if based on the presence of only
one immunoreactant at the dermo-epi-
dermal junction) when performed on
sun-protected non-lesional skin consti-
tutes a useful and specific criterion for
identifying patients with LE. This test
cannot, however, distinguish between
cutaneous lupus patients with and with-
out systemic involvement. In our opin-
ion, only the follow-up of CLE-non SLE
patients with a positive lupus band test
on sun-protected non-lesional skin will
confirm the prognostic importance of
this test. This last observation implies the
need to classify patients with LE associ-
ated with cutaneous involvement not
only by the ARA criteria but also by the
European Academy of Dermatology and
Venerology (EADV) study factors (46).
According to these additional criteria
suggested by EADV, we stress the im-
portance, not only of discoid lesions or
malar rash, but also of papulosquamous
or annular lesions in the examination of
patients with CLE.
Although added EADV study factors
include direct IF of normal exposed skin
from the wrist and of lesional skin, pref-
erably not the face, we believe that the
best choice to perform the test is on sun-
protected non-lesional skin.
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